Temporal expression of CD44 during embryonic chick limb development and modulation of its expression with retinoic acid.
Hyaluronan-cell interactions are initiated co-ordinately with mesenchymal condensation during chondrogenic differentiation in the limb bud. Hyaluronan is responsible for the retention and organization of proteoglycan within the cartilage matrix. Hyaluronan-CD44 binding also retains proteoglycan aggregates to the chondrocyte plasma membrane. A sequence for CD44 protein in chick has recently been reported, but never evaluated in chick chondrocytes. Total RNA was isolated from embryonic chick limb buds, stages 18, 19, 24, 25 and 30. Using semi-quantitative RT-PCR, expression of aggrecan, this chick CD44 orthologue and GAPDH mRNA was analyzed. Aggrecan expression was detected at all stages, but was increased at stage 30. CD44 mRNA was detected at extremely low levels at stage 18 to higher levels in the latter stages. Thus, the temporal expression of CD44 mRNA correlated with the onset of pre-cartilage condensation. The full-length chick chondrocyte CD44 cDNA was obtained following RT-PCR using RNA derived from tibial chondrocytes from stage 37 chick embryos. The nucleotide sequence was used to generate an amino acid sequence and analyses revealed homologies of 44.4% with mouse, 47.8% with bovine and 46.3% with human CD44. Tibial chondrocytes were cultured in the presence or absence of retinoic acid for 36 or 72 h. By RT-PCR, expression of aggrecan and the CD44 mRNA by chick chondrocytes was decreased after retinoic acid treatment, while GAPDH expression showed no change. As expected, control chondrocytes exhibited a round morphology while retinoic acid-treated chondrocytes were elongated. The retinoic acid-treated chondrocytes also exhibited reduced hyaluronan binding. This functional assay indicates a role for a CD44 receptor in matrix retention by chick chondrocytes.